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Wavelet transform is the new development of Fourier transform, which has kept 
the advantages of Fourier transform and overcome some disadvantages of signal 
analysis in Fourier transform algorithm. In principle, wavelet transform can be 
applied to all the field where Fourier transform is widely used. As an important 
wavelet transform application field, over the last decade, the theory and application of 
wavelet denoising has been developed rapidly. 
In this paper, basic principle and concept of wavelet transform were briefly 
introduced at first including three classical wavelet denoising algorithms: modulus 
maximum method, spatial correlation filtering method and wavelet threshold method. 
Raman spectra was processed with these three methods and the denoising results have 
shown wavelet threshold method was better than the other two methods. 
The detailed process steps of wavelet threshold method was then introduced and 
Raman spectral signals were denoised using soft and hard threshold respectively. In 
this part, the emphasis was focused on quantitative evaluation of denoising quality 
under different thresholds and the quantitative evaluations of lifting wavelet and 
combination method of wavelet packet and wavelet were also discussed. 
According to the experimental denoising results, the parameter called norm ratio 
was proposed as an important quantitative evaluation reference for signal denoising 
quality in addition to signal-to-noise ratio (SNR) and root mean square error (RMSE). 
The best denoising result only can be achieved in a balanced way among SNR, RMSE 
and norm ratio. 
Each wavelet denoising algorithm has its own advantages and disadvantages. 
The most optimized denoising mehtod only can be achieved by experimental 
verification repeatedly for different characteristic signals. In the end, a new effective 
threshold denoising algorithm -threshold adaptive optimization algorithm- was 
proposed and the process was given. And the algorithm has done a denoising 















show that the method is better than the traditional threshold method. 
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三角函数 sint，cost 等相比，波形是小的。 







)         
定义 2.2 设𝜓为一积分小波，在有关积分存在的情况下，称 










为 f 的连续小波变换。故小波变换是一种积分变换，它将一元函数 f 变换为以
(𝒶, 𝑏)为变量的二元函数。我们称𝜓𝒶，𝑏为小波变换的核函数。 































设函数𝑓(𝑡)的有效区间为 I，𝑓(𝑡)的 Fourier 变换𝐹(𝜔) = (ℱ𝑓)(𝜔) = 𝑓(𝜔)的
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